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PRIORITY CLAIM 
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purposes of the present international application is the receiving O^ce^ identified above as item(s):_ 
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the purported international application: 


4. Date of timely receipt of the required 
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International application No. 
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23/02/2000 


Priority date (day/month/year) 
06/03/1999 


International Patent Classification (IPC) or national classification and IPC 
A61M11/00 


Applicant 

GLAXO GROUP LIMITED et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2, This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 6 sheets. 



3. This report contains indications relating to the following items: 



Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain obsen/ations on the international application 
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II 
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III 

IV 
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VI 
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VII 
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Date of submission of the demand 
10/08/2000 



Date of completion of this report 
19.06.2001 



Name and mailing address of the intemational 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Lager, J 

Telephone No. +49 89 2399 2957 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/0 1443 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules _ 70, 16 and 70. 1 7)): 
Description, pages: 

1-12 as originally filed 

Claims, No.: 

1-44 as received on 12/03/2001 with letter of 09/03/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority In the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the International application, the 
international: preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form, 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the International application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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International application No. PCT/EPOO/01 443 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an Inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
S claims Nos. 42-44. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



□ the description, claims or drawings {indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

H no international search report has been established for the said claims Nos. 42-44. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-41 



because: 
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No: 



Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 1-41 
Claims 



Industrial applicability (lA) Yes: Claims 1 -41 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Section III, 

1. Clainns 42-44 relate to medical method, cf. Rule 67.1(iv) PCT, and have not been 
searched, see Rule 66.1(e) PCT. 

Section V, 

1 . The closest prior art is represented by document US-A-5 813 397 which discloses 
a hand held microprocessor controlled inhaler device which discloses the features 
of the preamble of claim 1 . 

Document US-A-5 743 252 discloses a device similar to the device as disclosed in 
US-A-5 813 397. 

1.1 The object of the present invention was to improve delivery of medicament in 
portable device such as disclosed in the two above mentioned documents. 

This object is achieved by means of defining that the monitor provides a signal to 
the actuator for the release of a dose of medicament at a trigger point which is 
coupled to the end of the exhalation part of the breath cycle as defined in the 
characterising portion of claim 1 . 

None of the available prior art documents suggests to improve a portable device, 
such as disclosed in the two above mentioned documents, by means of a device 
as defined in the independent claim 1 . 

1.2 Independent claim 1 therefore fulfils the requirements of Article 33(2)-(3) PCT. 

2. Dependent claims 2-41 define preferred embodiments of the device as defined in 
the independent claim 1 . 

3. Claims 1-41 thus meets the requirements of Article 33(2)-(4) PCT. 
Section VIL 

1. The features of the claims are not provided with reference signs placed in 
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parentheses (Rule 6.2(b) PCT). 

2. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents US-A-5 813 397 and US-A-5 743 252 is not 
mentioned in the description, nor are these documents identified therein. 

Section Vlll, 

1. The vague and imprecise statement in the description on page 12, last paragraph, 
implies that the subject-matter for which protection is sought may be different to 
that defined by the claims, thereby resulting in lack of clarity (Article 6 PCT) when 
used to interpret them (see also the PCT Guidelines, lll-4.3a). 
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CLAIMS: 



1. 



A system for the delivery of inhalable medicament comprising 



10 



15 



20 



25 



a monitor for monitoring the breath cycle of a patient; 

a medicament container having a release- mechanism for releasing inhalable 
medicament therefrom; and 

an actuator for actuating said release mechanism, said actuator being actuable 
in response to a signal from said monitor. 

characterized in that the monitor provides said signal at a trigger point which is 
coupled to the end of the exhalation part of the breath cycle. 

2. A system according to claim 1 , wherein said monitor comprises one or 
more sensors for sensing the pressure profile associated with the breath cycle. 

3. A system according to either of claims 1 or 2, wherein said monitor 
comprises one or more sensors for sensing the airflow profile associated with the 
breath cycle. 

4. A system according to any of claims 1 to 3. wherein said monitor 
comprises one or more sensors for sensing the temperature profile associated 
with the breath cycle. 

5. A system according to any of claims 1 to 4, wherein said monitor 
comprises one or more sensors for sensing the moisture profile associated with 
the breath cycle. 



6. A system according to any of claims 1 to 5, wherein said monitor 

comprises one or more sensors for sensing the oxygen or carbon dioxide profile 
associated with the breath cycle. 
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7. A system according to any of claims 1 to 6, wherein the trigger point 
corresponds to the point at which the^ungs of the patient are most empty. 

8. A system according to any of claims 1 to 7, wherein said monitor is 
5 connectable to an electronic information processor, 

9. A system according to claim 8, -wherein said electronic information 
processor includes an active memory for storing information about the breath 
cycle. 

10 

10. A system according to claim 9. wherein said electronic information 
processor includes a predictive algorithm for predicting the optimum trigger 
point. 

15 11. A system according to claim 9, wherein said electronic information 
processor includes a look-up table for predicting the optimum trigger point. 

12. A system according to any of claims 9 to 11, wherein said electronic 
information processor includes a second predictive algorithm for predicting the 

20 optimum amount of medicament to release. 

13. A system according to any of claims 9 to 11, wherein said electronic 
information processor includes a second look-up table for predicting the optimum 
amount of medicament to release. 

25 

14. A system according to either of claim 12 or 13, wherein said electronic 
information processor includes a dose memory for storing information about 
eariier delivered doses and reference is made to the dose memory in predicting 
the optimum amount of medicament to release. 

30 

15. A system according to any of claims 12 to 14, additionally comprising a 
display for displaying information about the optimum amount of medicament to 
release. 
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16. A system according to any of claims 12 to 15, additionally comprising a 
selector for selecting the amount of medicament to release. 

17. A system according to claim 16, wherein the selector is manually 
5 operable. 

18. A system according to claim 16. -wherein the selector is operable in 
response to a signal from the electronic information processor. 

10 19. A system according to any of claims 16 to 18, wherein the selector 
comprises a timing mechanism for varying the time interval of actuation of the 
actuator. 

20. A system according to any of claims 16 to 19. wherein the selector 
15 comprises a metering mechanism between the container and the release 

mechanism for metering a variable quantity of medicament for release. 

21. A system according to any of claims 16 to 20. wherein the selector 
comprises a multiple-fire mechanism for multiple actuation of the actuator, 

20 wherein each actuation releases a portion of the optimum amount of 
medicament. 

22. A system according to any of claims 1 to 21 , wherein said medicament 
container is an aerosol container and said release mechanism is an aerosol 

25 valve. 

23. A system according to claim 22, wherein said aerosol valve includes a 
metering chamber for metering the release of medicament. 

30 24. A system according to claim 23, wherein the metering chamber has a 
variable metering volume, 

25. A system according to claim 24, wherein the metering chamber 
comprises a chamber of fixed volume which metering volume is variable by 
35 insertion of a plunger or piston. 
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26. A system according to claim 24. wherein the metering chamber is 
formed from an expandable material. 

5 27. A system according to claim 24, wherein the metering chamber has a 
telescopic or concertina arrangement. 

28. A system according to any of claims 1 to 21 , wherein said medicament 
container is a dry-powder container or a liquid container. 

10 

29. A system according to any of claims 1 to 28. wherein said actuator 
comprises an energy store for storing energy which energy is releasable to 
activate the release mechanism of the medicament container. 

15 30. A system according to claim 29, wherein said energy store comprises a 
biasable resilient member. 

31. A system according to claim 30, wherein said biasable resilient 
member is a spring. 

20 

32. A system according to claim 29, wherein said energy store comprises a 
source of compressed fluid, preferably compressed gas. 

33. A system according to claim 29. wherein said energy store comprises a 
25 voltaic cell or battery of voltaic cells. 

34. A system according to claim 29. wherein said energy store comprises a 
chemical energy source, preferably a chemical propeliant or ignition mixture. 

30 35. A system according to claim 29, wherein said energy store comprises a 
physically explosive energy source. 

36. A system according to any of claims 1 to 35, additionally comprising a 
safety mechanism to prevent unintended multiple actuations of the actuator. 



35 
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37. A system according to claim 36. wherein said safety mechanism 
imposes a time delay between successive actuations of the actuator, 

38. A system according to any of claims 1 to 37. additionally comprising an 
5 actuation counter. 

39. A system according to any of claims 1 to 38, additionally comprising a 
medicament release counter, preferably a dose counter. 

10 40. A system according to any of claims 1 to 39, additionally comprising a 
manual override. 

41, An inhalation device for the delivery of inhalabie medicament 
comprising a housing and a system according to any of claims 1 to 40. 

15 

42. A method for the delivery of inhalabie medicament to a patient 
comprising 

(i) monitoring the breath cycle of a patient by use of a monitor; 

20 

(ii) at a trigger point, sending an actuation signal from said monitor to an 
actuator; 

(iii) on receipt of said actuation signal by said actuator, actuating the release of 
25 inhalabie medicament to the patient, 

characterized in that said trigger point is coupled to the end of the exhalation part 
of the breath cycle. 

30 43. Method according to claim 42, wherein steps (i) to (iii) are repeated 
until the breath cycle corresponds to a medically acceptable form. 

44. Method according to claim 42, comprising 

35 (i) monitoring a plurality of breath cycles of a patient by use of a monitor; 
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^ (ii) analysing said plurality of breath cVcles to define an averaged breath cycle for 
the patient; 

5 (iii) predicting a trigger point from said averaged breath cycle, the trigger point 
being coupled to the end of the exhalation part of the averaged breath cycle; 

(iv) monitoring a further breath cycle and at said predicted trigger point sending 
an actuation signal from said monitor to an actuator; 

10 

(v) on receipt of said actuation signal by said actuator, actuating the release of 
inhalable medicament to the patient. 
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